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Dr. T. Stanley Warburton 

Associate Superintendent 

Division of College and Adult Education 

Los Angeles City Board of Education 

450 N. Grand Avenue 

Los Angeles 12, California 

Dear Dr. Warburton: 

For more than the calendar year of I963» Mr. John Howell, Associate 
Professor of Mathematics at Los Angeles City College, has been 
engaged In a study of the equipment needs for the growing Instructional 
programs designed to train college students In the uses of electronic 
digital computers. This study has been conducted with the assistance 
of the National Defense Education Act, Title VIII, under the encourage- 
ment of the Bureau of Business Education, California State Department 
of Education. The Los Angeles Junior colleges have been fortunate In 
receiving aid and direction for this study througK the good offices 
of Mr. Lee Baldwin, Assistant Chief, Bureau of Business Education, 
who has been authorized by Hr. R. C. Van Vagenen, Chief of the Bureau 
of Business Education, to give special attention to the research project. 

It has become Increasingly apparent that a knowledge of the business 
uses of digital computers Is rapidly becoming Indispensable for dealing 
with the large body of data Involved In modern business transactions. 

The Los Angeles junior colleges have accepted the challenge to determine 
the extent of educational Involvement In the training of programmers 
and analysts. 

Mr. John Howell has had an unusual background for conducting the present 
study. In addition to his pioneering experience at Los Angeles City 
College where he has taught computer mathematics, he has had extensive 
experience in the industrial field as a process analyst and has for many 
years taught In the University Extension for U.C.L.A. a course in statis- 
tical Quality Control Principles and Operations. Hr. HowelPs procedure 
In approaching a determination of equipment needs In computer hardware 
for junior college Instructional programs has taken him throughout the 
State of California and to Washington State for a comparative assessment 
of current Instructional methods* In his visits he has been particularly 
assisted by Nr. Robert McKee, Supervisor of Technical Education, Olympia, 
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Washington; Robert R. Arnold and Arnold Hill of San Diego City 
Col jge; Philip Nash, Honterey Peninsula College; and Gilbert 
Saunders, of Orange Coast College. Within the Los Angeles City 
Junior College District he found ready at hand an enthusiastic 
contributor to this study In Kr. Kenneth Parsons of Metropolitan 
College. Mr. Parsons was Instrumental In collecting a body of 
opinion from business and lr«dustry relative to the employability 
of junior college graduates trained In this field. This materilal 
was analyzed by Mr. Howell and Is Included within the present 
volume. A special note of recognition must be given to Mr. Ben- 
jamin K. Gold, Counselor at Los Angeles City College. Mr. Gold 
has been very effective In developing several of the college's 
self-studies In Institutional research and has advised Mr. Howell 
In regard to the form of data presentation. 

Mr. Howell has produced a work that Is distinguished by Its 
succinctness and practicality. He answers the question, "Under what 
conditions is It desirable for a college to purchase a digital 
computer to be used for demonstration and practice In the teaching 
of programming?" 

I am confident that the Los Angeles Junior College District and 
other colleges and districts will find his • ecommendat Ions both 
practical and stimulating in projecting further developments In 
a field of training that will play a large role In preparing for 
employment in the age of automation. 



yy Adml 




Administrative Coordinator 



TABLE OF CONTENTS 



Page 

I Background 1 

The Importance of Computers 1 

The Computer in the Junior College 5 

The Los Angeles City Junior Colleges 8 

The Problem 18 

II Objectives of the Study 20 

1 1 1 Procedures of the Study 21 

IV Findings of the Study 24 

Findings from the "Literature 24 

Findings from Questionnaire Survey 28 

Report of Visits 32 

Report from Conferences 40 

V Recommendations 43 

Curriculum 43 

Administrative and Other Uses of Equipment 47 

Physical Facilities 48 

Service to High Schools 55 

Teachers for the Programs 56 

Costs of the Programs 56 



VI Bibliography 
VI 1 Appendices 



60 

65 



REPORT ON "A FEASIBILITY STUDY IN EFFICIENT INSTRUCTIONAL USE OF 
COMPUTERS WITHIN THE LOS ANGELES JUNIOR COLLEGE DISTRICT" 

BACKGROUND 

The Importance of Computers 

In assessing the role of the computer in modern civilization, 
observers are inclined to generous use of superlatives. The 
following quotes by responsible^ authorities illustrate current 
estimates of the situation: 

"No other technical innovation has changed so many human 
activities in so short a time. An extension of man*s brain- 
power, it is transforming science, medicine, government, educa- 
tion, defense, business. It may transform man himself." ' 

'The electre lie computer has a more beneficial potential for 

2 

the human race than any other invention in history." 

"When the history of our age is written, I think it will record 
three profoundly important technological developments: nuclear 

energy, which tremendously increases the amount of energy avail- 
able to do the world's work; automation, which greatly increases 
man's ability to use tools; and computers, which multiply man's 
ability to do mental work.. Some of our engineers believe that 
of these three, the computer will bring the greatest benefit to 

man." ^ 

^’Gilbert Burck, 'The Boundless Age of the Computer," Fortune 
March 1964, p. 101 

Ibid , quoting Mr. Ray Eppert, President of Burroughs Corporation 
3 . Ralph J. Cordiner, "Business Week Reports to Readers on Computers," 
Business Week . June 21 , 1950 



The above statements do not appear overly extravagant. The computer 
now affects the lives of all. It has changed technological evolution 
into near revolution. It has changed military strategy. It has af- 
fected fundamental principles of business management. It has opened 
new horizons in basic scientific research. It has influenced power 
structure in economic and political organizations. It has brought into 
use new methods in teaching and learning. Money spent for computers 
and their accompanying electronic processing systems by business, govern- 
ment, and the military now total over $4 billion per year. 

The electronic digital computer is here to stay, and its already pro- 
found impact upon modern life is certain to become even greater. 

What is a computer? Many people think of the computer as a "giant 
brain," others as ?;Ome sort of magic, others as a panacea for their 
problems. Closer to the truth is the statement that a computer is 
actually a moronic high speed adding machine. The computer does only 
what it is instructed to do, as many students ir their first course in 
programming^ (preparing a set of coded instructions for a computer) find 
to their dismay. In essence the computer can perform only three opera- 
tions. It can (l) add, (2) remember, and (3) compare. By adding 
negative numbers it can subtract, by adding repeatedly it can multiply, 
and by adding repeated subtractions it can divide. It is thus able to 
perform all the arithmetic processes. By processes of storing informa- 
tion in a manner similar to that of a home tape recorder, it can memorize 
and retrieve information upon command. The most unique and significant 
function that the computer performs is that of comparison. It can follow 

A glossary of some of the terms related to the computer as used In this 

report may be found in Appendix A. 
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one of two courses of action dependent upon the result of the com- 
parison, and in this sense performs a “decision-making" function. 

It is this "decision-making" ability which makes a computer different 
from a desk calculator or an accounting machine. 

Computers have been programmed to prepare weather maps, play games, con- 
trol production lines, solve "unsolvable" differential equations, design 
structures, compose music, control traffic, compute payrolls, control 
satellites, transmit communications, translate foreign languages, write 
poetry, and diagnose diLeases. In all these performances, however, the 
computer performs the three operations mentioned above in the manner 
that the programmer instructs. The computer approaches the "thinking" 
realm when the programmer instructs the machine to learn from its own* 
experience! This has inspired someone to write a new definition of 
thinking as that which computers cannot do. 

Oversimplifying the case somewhat, a computer *s uses can be divided 
into two broad classif ications : (l) electronic data processing (EDP), 

and (2) research in mathematics and science. 

Data processing is the refinement and recording of statistical informa- 
tion by manual, mechanical or electronic means. It involves three major 
activities: input (recording), processing (classifying) and output 

(summarizing). Recently the term "electronic data processing" (EDP) 
has become specially associated with automated, or computer and punched 
card data processing. The heart of any EDP installation is the electronic 
computer. EDP usually comes into a business first through the accounting 
function where it simply does unit record shuffling faster. Some com- 
panies confine the use of computers to calculating payrolls and other 





accounting functions, while others find applications in inventory con- 
trol, speeded delivery dates, pricing, order verification, scheduling, 
market forecasting, and distribution planning. 



Of all the areas affected by computers, none has undergone a more thorough 
change than research in mathematics and science. The computer enables the 
mathematician to solve equations which were solvable by elementary methods 
but required so much time and effort their solution could not be undertaken, 
simply because the mathematician would not live long enough, it enables 
him to solve by numerical methods and approximations problems wh^ch have 
no known theoretical solutions. For the scientist and engineer, the 
computer helps build bridges, automobiles, chemical plants, and bombs. 

It detects and analyzes atomic particles in atom smashers. It shows how 
missiles will perform before they are built. It analyzes causes of highway 
traffic jams. The applications are endless. New and complex avenues are 
open to the researcher. 

A third computer use that has recently come into being is that of con- 
trol of mechanical and chemical processes. Although new, this develop- 
ment will undoubtedly be of increasing importance in the future. The 
operation is known as "real time operation", i.e., processing data in 
time with a physical process so that results of the data processing are 
useful in guiding the physical operation. 



In and near Lx>s Angeles, Junior college Interest in the computer originated 
/primarily In the mathematics department and emphasis was placed on the 



':4l^tniitnatlcs-science research use. In most other areas investigated in 
this study. Interest started in business departments^f the college 
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with data processing use in mind. In fact, many of the latter colleges 
still do not offer computer courses for mathematics and science students. 

The Computer in the Junior College 

The computer is a reality. Its significance is great, its importance 
unquestioned. The question then arises as to what education, particularly 
the junior college, should do about it. Why particularly the junior college? 
The junior college has traditionally served two types of students: (l) the 

student who plans to transfer to a four year college or university but who, 
for various reasons, spends his first two years in a junior college; and 
(2) the student who requires some but less than four years of college for 
his particular vocational objective. As will be documented later in this 
report, both of these types of students have tremendous opportunities for 
employment in electronic data processing and scientific applications of 
the computer. 

In answering the question of what should education, particularly col- 
legiate schools of business, do about EDP, Dr, Robert T, Tussing, Head, 
Business Administration, New Mexico Highlands University, Las Vegas, 

New Mexico, suggested six choices: 

1) Remain aloof until other institutions develop a general pattern 
for EDP 

2) Encourage research projects in EDP 

3) Sponsor conferences, seminars, workshops devoted to presentations 
of basic information, to case experiences, to sharing ideas 

k) Offer programming and operator training courses for a. ^/articular 
EDP system 

^ Robert T, Tussing, "Consideration of the Place of EDP In the College 
Curriculum," Collegiate News and Views . December, 19^2 
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5) Add, to the content of existing courses, material relating to 
the equipment, methods and potential of EDP in order to orient 
students to basic possibilities and problems brought about by 
EDP. 

6) Develop a full fledged major field of study in the area of 
systems and controls. 

After discussing the merits and demerits of the above alternatives, and 
deciding that alternatives one and four are inappropriate. Dr. Tussing 
concludes with some significant comments: 

*The equipment is availablej the need is plain; the objectives 
are generally understood. ...The key to efficient and effective 
utilization of EDP equipment is peopie- "people who can plan, 
organize, visualize, and th i nk l ...Analyses of the experiences 
and characteristics of people who are successful as project 
analysts and analyst - programmers on EDP installations have 
emphasized the need for certain abilities, education, and ex- 
perience in the following areas: business and accounting data 

processing applications; systematic organization of work, logical 
reasoning and evaluation of alternatives; mathematics and quantita- 
tive analysis; and communication, both oral and written ... Basic 
principles of physics, electricity, and engineering that affect the 
capacity and logic of a computer need to be understood if the 
machine is to be fully utilized. These principles must be presented 
either in a separate course or as an integrated part of other business 
courses." 

Careers in business and industry are available now, and will certainly 

become more varied and numerous, to those who are prepared to meet the 

% 

new challenges presented by the advent of the computer. As Tussing 
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indicates, the key to the situation is people who can plan, organize, 
visualize and think. 

The fact that the junior college will play a significant role in the 
training of people for employment in the computer age is clear. Not so 
clear are the details as to how that role might best be played. Many 
questions arise: 

1) How much of a financial investment should be made in 
computer "hardware?” 

2) What types of computers should be made available? 

3 ) Is it better to purchase equipment outright or to lease it? 

4) What are the best physical arrangements for efficient use of 
the equipment? 

5) How can adjustments be mace to account for obsolescence 
of equipment? 

6 ) Are two year vocational -technical curricula adequate for 
employment in the field? 

7) What are guide lines for setting up curricula? 

8 ) For the transfer student going into the field, what are ap- 
propriate lower division courses? 

9 ) Which department should teach computer programming? 

10) What is the place of the computer in the general education program? 

11) Should life and social science majors have a course in the computer? 

12) How are teachers selected and trained for the program? 

13 ) Should evening courses be available for the part-time student? 

These questions are only a sample of the myriad that must be faced as the 
junior colleges plan to meet the challenges posed to them in the age of 
the computer. 
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The Los Angeles City Junior Colleges 

California's tripartite system of public higher education is un- 
matched in any other state. The three-way partnership of university, 
state college, and junior college as spelled out by the so-called 
Master Plan, adopted by the State legislature in I96O, indicates an 
ever-expanding role for the Junior college. By 1975, 50,000 students 
who would have attended their first two college years at a state 
college or the university will attend a Junior college. The Junior 
college, according to the Master Plan, is to offer instruction in: 

"(1) standard collegiate courses for transfer. to higher 
institutions ; 

(2) votational and technical fields leading to employment; 
and 

(3) general or liberal arts courses." (5) 

In addition to its increased responsibilities in the first area, pre- 
paration for employment in fields using the computer presents a tremen- 
dous challenge to the Junior colleges. The place of the computer in 
general education also commands attention. 

California's seVenty-four public Junior colleges serve some 400,000 stu- 
dents, almost half the number served nationwide, and more than those 
enrolled in lower division in allother colleges and universities in the 
state. Largest of the Junior college districts in California is the 
Los Angeles C ity Junior College district, including seven Junior colleges 
and serving some 70,000 students nearly half of whom are full-time day 
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students. 
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The Los Angeles City Junior College District with Its seven Junior colleges 
offers to the Southern California area a unique system of higher education. 

The policy of the Board of Education of the district Is to permit each college 
to serve the needs of Its particular community, with no effort to standardize 
curricula except In liberal arts courses where standardization is necessary 
for transfer to four year Institutions. Thus, each college Is an Individual 
entity, offering or giving emphasis to curricula and courses to meet Its own 
locnl comminlty needs, not necessarily patterning Its own program after that 
of a sister college or a district "norm." 

The oldest and largest college In the district Is Los Angeles City College, 
founded In I929» and located In the heart of central Los Angeles. Serving 
8,500 full time students and another 7»800 part-time evening students, 

Los Angeles City College offers over fifty two-year techn I cal -vocational 
curricula, as well as programs to meet the needs of Its students who transfer 
to four year Institutions. City College transfer students number over 1,200 
per year and enroll In a variety of colleges, with about 6OO attending 
California State College at Los Angeles and 300 attending U.C.L.A. The 
vocational -techn I cal curricula unique to City College Include, among others, 
Broadcasting-Telecasting, Dental Assistants, Linguistic Receptionist, Ophthalmic 
Optics, Paint Manufacture, Professional Travel Guide, X-Ray Technology, and 
Digital Computer Technology. Now under, construction on the Los Angeles City 
College campus Is one of the finest Theater Arts Buildings In the nation. 

Also serving a large number of transfer students Is East Los Angeles College, 
founded In 19^5 to serve the growing needs of the eastern portion of the 
Los Angeles area. East Los Angeles College now enrolls 3,700 full time day 
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students end an additional 5»800 part time. One of this college's unique 
functions Is that of offering off-campus classes at federal, county, and city 
administrative offices. Vocational -technical curricula unique to East Los Angeles 
College Include Medical Assistant, Ceramic Engineering Technology, Social Wel- 
fare Aide, and Machine Design Technology. 

Valley College Is one of two Los Angeles junior colleges serving the expanding 
San Fernando Valley area. Founded In I9A9» Valley College Is now the second 
largest of the Los Angeles City Junior colleges with a current enrollment of 
5,800 full time and 7J00 part time students. Valley College has placed em- 
phasis on cultural fields, such as art, drama, and music. Vocational -technical 
curricula offered uniquely by Valley College Include Tool Design, Journalism 
Technical Writing, and Physical Science Technology - Radiation and Nuclear 
Major. 

Farther west In the San Fernando Valley, Los Angeles Pierce College is located 
In a once-rural farming area. The college was founded In 1943 as the Clarence 
W. Pierce School of Agriculture, with the purpose of offering technical and 
practical agricultural training for students planning to engage in agricultural 
pursuits. In response to changing community needs, the college In 1951 broadened 
Its offerings and today offers a strong transfer program In addition to its 
vocational -technical curricula. The college now attracts 4,000 full time and 
5,800 part time students. Pierce boasts Its own dairy as well as numerous 
other agriculture fields in which students specialize. 

At the other geographical extreme of the junior college district, Los Angeles 
Harbor College Is located near the complex waterfront oil fields. Opened In 
1949 , Harbor College now serves 2,400 full time and 2,200 part time students. 

In addition to Its vocational -technical offerings In Petroleum Refining, 

Harbor College offers curricula In Automation and Instruments, Chemical Technology, 
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Engine Technology, Water Pollution Control Technology, Hachine Tool Technology, 
and Hanufacturing Technology. 

The other tvto Los Angeles City Junior colleges are strongly vocational- 
technical oriented, offe. Ing little transfer work. Both were made a part of the 
Los Angeles Junior college system after having served the community with distinc- 
tion as trade schools. Los Angeles Trade-Technical Junior College has a history 
dating back to 1925 when the Frank Wiggins Trade School was established to 
meet the need for a centralized program of trade education. Advancement In 
technology and a higher age level of students led to the transferring of the 
school In 19^9 to Junior college status. The college now enrolls 3,100 full 
time and 6,300 part time students and offers a wealth of technical -vocational 
curricula. Including Fashion Design, Kerchandlse Display, Technical Illustration, 
Automotive Trades, Construction Trades, Cosmetology, Radio and Television 
Technician, Furniture Upholstering, Welding, and others. 

Los Angeles Hetropolltan College Is an outgrowth of the former Metropolitan 
School of Business established In 1936 to meet a community need for post high 
school business training. In. 1950 the school was made a part of the Los Angeles 
Junior college system and today Is still primarily a business college. Current 
enrollment at Metropolitan College Is 900 full time and 4,400 part-time students. 
Unique vocations I -technics I curricula offered by the college Include Freight 
Traffic Management, Machine Bookkeeping, and Stenography. The college offers 
several one-year curricula In business fields. Its role In BDP looms large 



In the future. 
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The Los Angeles City junior colleges, as are all public junior colleges 
in California, are tuition-free conmunity "open-door” colleges. Admis- 
sion Is granted to all high school graduates and all other persons over 
eighteen years of age who are al^le to "profit from the Instruction offered." 
The student bodies of the seven campuses are thus heterogeneous, representing 
varied backgrounds, abilities, and Interests. 

Because of the heterogeneity of the junior college student body, the 
Impression Is sometimes made that the two-year college does not attract 
able students. It Is Increasingly clear that this Impression Is erroneous. 
Although Itis true that the junior college serves many who lack requirements 
for admission to a four-year college or university. It also serves many 
who do not lack such requirements but who attend the junior college for a 
variety of reasons, e.g., low cost, location near home, reputation of the 
junior college as a teaching institution, availability of evening classes, 
and availability of counseling and guidance services. Recent studies made 
at Los Angeles City junior colleges Indicate that: 

1) nearly half of those admitted to junior college were 
eligible to enter a State college. 

2) transfers to the University of California and the State 
colleges from the junior colleges perform at a high level, 
doing as well as comparable students who take their first 
two years at the four year Institution. 

3) many students who were Ineligible to enter the university as 
freshmen make up their deficiencies at a junior college and 
perform well after transfer to the university. 
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4) commendable records have been made by students who entered 
employment directly after completing their formal education 
in the junior college. The Los Angeles Association of Merchants 
and Manufacturers recently assessed the value of the two year 
college graduates over high school graduates in their employ 
as follows: 



better prepared for Job 71% 

better adjusted at outset 61% 



positive advantages in securing promotions . • 61% 

In accord with the previously stated philosophy of administration of the 
Los Angeles Junior colleges— 'that each college has, subject to State laws. 

Board of Education regulations, and Division policies, the freedom to develop 
that educational program most suitable to the interests and aptitudes of the 
students and to the needs of the community— courses and curricula in and re- 
lated to the computer have been inaugurated at all seven of the colleges. 
Curricula in Data Processing have been started at Metropolitan College, 

City College, and Valley College. Computer technology curricula are now 
offered at East Los Angeles College, Valley College, and City College. City 
College has recently begun a program in Digital Computer Technology (operation 
and maintenance). All of the colleges offer one or more introductory courses 
in the uses of the computer. The following outline Indicates the courses 
offered, together with enrollments in both day and evening classes. In the seven 
Los Angeles colleges in February, 1964. 









Courses in and Related to the Computer 



Los Angeles City College . C 

East Los Angeles College E 

Los Angeles Harbor College H 

Los Angeles Metropolitan College • M 

Los Angeles Pierce College P 

Los Angeles Trade-Technical College T 

Los Angeles Valley College V 



Business Data Processing 

1. Principles of Business Data Processing I (3) CHTV 

2. Principles of Business Data Processing II (3) CTV 

11. Introduction to Punched Card Machines Accounting (3) M 

12. Punched Card Accounting Systems and Management (3) M 

21. Business Computer Programming I (3) CMP 

22. Business Computer Programming ii (3) M 

23. Programming Laboratory (3) CV 

25. COBOL Programming (3) M 

27. Fortran Programming (3) M 

31. Business Data Processing Systems (3) M 

4l . Electronic Data Processing in Accounting (3) M 

51. IBM 1401 Programming I (3) M 

52. IBM 140I Programming II (3) M 

53. IBM 1410 Programming (3) M 

56. IBM 1620 Programming (3) M 

60. Uni vac 1004 80/90 Programming (3) M 

Electron! cs 

18. Basic Computer Circuits (4) CEHPV 

24. Basic Computer Circuits Laboratory (I) C 

25. Computer Logic and Arithmetic (I) C 
29. Numerical Control Systems (3) P 

45. Digital Computer Systems (5) C 

46. Digital Computer Systems Laboratory (2) C 

Mathematics 

27. Computers in Business and Social Sciences (3) CEV 
44. Mathematical Elements of Computer Coding (3) C 

60. Numerical Methods (I) HV 

61. Introduction to Programming (2) CTV 

62. Digital Computer Programming (3) TV 

63. Advanced Computer Programming (3) CV 

Electronics Technician (Trade and Technical) 

17* introduction to Systems Analysis (I) 



Account i ng 



25. Accounting Methods and Procedures (3) CMV 

26. Accounting Systems (3) CMV 

37. Accounting Machines Practice (l-l) C 

Automation 

4. Automatic Control, Applications and Electronic 
Control (4) MPVH 

Industrial Supervision 

8. Work Simplification (3) HMPT 

Management 

48. Management Systems and Procedures MPV 

Office Machines 

15. Bookkeeping Machines (4-4) EHP 

16. Machine Accounting (4) M 

17. Typewriter Accounting Machines (4) HM 

25. Two-register Accounting Machines I (2) M 

26. Two-register Accounting Machines II (2) M 

27. Multiple-register Accounting Machines I (2) M 

28. Multiple-register Accounting Machines II (2) M 



Enrollment in Classes, February 1964 







Los Anaeles MetroDOlitan 


Col leae 










DAY 


EVENING 






Class 


'es Students 


Classes 


Students 


BDP 


1 


2 


57 


8 


390 




11 






2 


120 




12 






1 


32 




21 






1 


100 




25 






1 


29 




27 






1 


30 




31 






1 


31 




51 


1 


8 


3 


no 




52 






2 


68 




53 






1 


21 




56 


1 


6 


1 


38 




60 






1 


22 


Math. 


62 






1 


27 










73 


1018 








East Los Anqeles 


Col leqe 




Math. 


61 


1 


19- 


1 


21 




62 


1 


9 


1 


20 


Mach, 


15 


1 


7 


2 


14 










35 


55 









BDP 1 
2 

Electron 18 

24 

25 

45 

46 

Math 27 
44 
61 
63 

Acctg 25 



Enrollment in Classes, February, 1964 
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DAY 

Classes Students 



EVENING 

Classes Students 



Los Angeles City Col lege 



52 

18 

22 

18 

41 

6 

8 

14 

33 

43 

12 



267 



Los Angeles Valiev Co 



37 

20 

17 

25 



17 

21 



20 

157 



lege 



to the computer will increase tremendously over the next few years. 



BDP 


1 


1 


37 


2 


95 






2 






1 


22 


li 


Electron 


18 






1 


38 


1 


Math 


60 


4 


59 










61 


6 


74 


1 


21 


! 




62 


2 


36 


1 


31 






63 


1 


9 






;; 






215 


Los Angeles Pierce College 


207 


i 




BDP 


1 


1 


31 


4 


153 




Electron 


18 


1 


19 








Auto 


4 






1 


17 


1 


Managemnt 


48 






1 




/ 






50 




213 


1 

1. 

J 










Los Angeles Harbor College 




.1 


BDP 


1 






1 


4u 


ii 

;j 


Math 


60 


1 


15 


1 


17 






62 


1 


24 


1 


18 


i! 

ii 


Off Mach 


15 


1 


8 






i 

■'■i 








47 




75 


■J 

a 








Los Angeles Trade-Technical College 




4 

t 

.1 


BDP 


1 






1 


17 


1 

3 


There 


is no question but 


that 


offerings and enrollments in programs 


relating 


j 
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The Problem 

In order to Implement the programs described above, the Board of Educa- 
tion has provided for Installation of a Bendix G-15 digital computer at 
City College, and an IBM 1620 at Valley, East Los Angeles, Harbor, Pierce, 
and Metropolitan Colleges. Except for the one at Metropolitan, each of 
the computers Is under the supervision of the department of mathematics. 

At Metropolitan, the computer Is supervised by the business department. 

Each computer above was acquired to meet the needs of a basic computer 
program for day students. However, the day offerings are supplemented by 
evening course offerings. In addition. Metropolitan College gives some 
off-campus courses for evening students on business premises where com- 
puter equipment of a specialized type Is available. 

In view of the large Investment of the district In computer equipment for 
the laboratory Installations of the mathematics department and the growing 
demands for laboratory facilities to serve the Business Data Processing 
curricula, the Board of Education felt that It was desirable to have 
available some Information In anticipation of the growth of the enrollment 
In the various programs. 

Several types of Information were deemed essential If the growth of the 
computer programs were to proceed along orderly and efficient guidelines. 

First, Information was needed as to current employment possibilities open 
to Los Angeles junior college students completing a two-year curriculum In 
business data processing or mathematics-science computer applications. 

Second, Information was needed to aid In determining the nature and extent 
of equipment necessary to Implement proposed courses and curricula. 
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Third, estimates were needed of the most efficient physical layout for optlmun 
use of the equipment. 



Fourth, information was needed as to the possibility of the equipment serving 
administrative and research functions of the college as well as the instructional 
function. 



Fifth, it would be useful to know what other institutions were doing in ef- 
fective and efficient scheduling of the use of computer equipment. 



In short, the Board of Education felt that a rather thorough fact -gathering 
study was needed so that future planning in the areas involving the electronic 
computer could be based on thorough, relevant, and up-to-date facts. 



\ 






\ 
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II. OBJECTIVES OF THE STUDY 

In January, 1963, the Superintendent of Schools in the Los Angeles School 
District presented a recommendation to the Board of Education that a feasi- 
bility study in efficient instructional use of computers within the Los Angeles 
Junior College District be undertaken. The broau objective of this study was 
to furnish a background of factual information and recommendations for the 
development of guidelines for the orderly and planned development of programs 
involving the use of electronic digital computers in the Los Angeles Junior 
College District. More specifically, the objectives of this study were: 

1) to investigate and analyze the use of digital computers in 
junior college level programs throughout California and in 
selected situations outside the state. 

2) to determine the areas and depth of employment opportunities 
in the Los Angeles area for junior college students majoring 
in business data processing and mathematics-science programs 
involving the use of a computer. 

3) to evaluate the educational and financial feasibility of parti- 
cular types of equipment. 

4) to investigate and evaluate the efficiency and effectiveness of 
various types of physical layouts of facilities and various 
methods of scheduling the use of these facilities. 

5) to develop a bibliography of teaching materials. 

6) to recommend procedures and instruments for a continuing evalua- 
tion of the effectiveness of courses and curricula involving the 
digital computer. 
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7) to determine the extent to which computer installations in the 
junior colleges may serve the laboratory needs for special 
classes in the Los Angeles high schools. 

The Superintendent's proposal to the Board of Education included the recom- 
mendetion that financial support for the study be sought under the 
Title VMI of the National Education Defense Act, and that an appropriation 
be included for publication of the report of the study. This report re- 
presents the successful culmination of these efforts. 

Mi. PROCEDURES OF THE STUDY 

As the first step in the implementation of the proposed study, the Board 
of Education approved the appointment of Mr. John M. Howell, Associate 
Professor of Mathematics at Los Angeles City College, to conduct the study. 
Mr. Howell has taught mathematics at Los Angeles City College since 1946 
and has taught computer programming since 1958. He has a broad background 
in statistics, having worked in industry as a statistician and having taught 
courses in Industrial Statistics at the University of California, Los Angeles 
extension. Mr. Howell was relieved of his teaching duties for the period 
of February, 1963 to February, 1964 and granted a half-time opportunity 
leave for this period in order to conduct the study. 

In addition to the appointment of Mr. Howell, the following persons were 
named as a Resource Committee to assist and advise Mr. Howell: 



Wi 1 1 lam Cipriano 
James Cox 

Dr. Bernard Fischer 
A1 Abramson 
Stuart Friedman 
Carmen Marinella 
George Jaffray 
Robert Pilling 
Lloyd Cadbury 
William Lewis 
Dr, George Goody 
Kenneth B. Parsons 
Dr. Morris Heldman 
Irving Drooyan 
Arthur Anderson 
Mary Alice Wittenberg 
Bessie B. Kaufman 
P. W. Thelander 
Dr, Gilbert S, Moore 

Virginia Munns 
Dale Carpenter 
Keith F. Smith 
Robert K. Eissler 



East Los Angeles College 

Curriculum Office 

Los Angeles City College 

Los Angeles City College 

Los Angeles Harbor College 

Los Angeles Harbor College 

Los Angeles Valley College 

East Los Angeles College 

District Admissions 

Los Angeles Valley College - Dean 

Evaluation and Research 

L. A. Metropolitan College 

L. A. Metropolitan College 

Los Angeles Pierce College 

Los Angeles Pierce College 

Supervisor, Business Education 

Supervisor, Business Education 

Supervisor, Distributive Education 

Administrative Coordinator, Division of 
College and Adult Education 

Los Angeles Valley College 

Supervisor, Mathematics— Junior/Senior High 

Supervisor, Science (Physical )— Senior High 

Regional Supervisor, Bureau of Business 
Education, State Department of Education 
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The following methods were used to obtain the data upon which the findings 
and recommendations of this study are based: 

1) Ten recent reports dealing directly with the problems under 

consideration In this study were read. A list of these reports 
Is attached as Appendix B. 

2) Current literature In the field was surveyed with a view toward 

preparing a bibliography of material which might be useful to 
those concerned In this area. The emergent bibliography Is Included 
in this report. 

3) Manuals and other information provided by the major companies pro- 

ducing computer equipment were surveyed. Demonstrations of com- 
puters deemed possibly appropriate for junior college were attended. 

A list of the major suppliers of digital computers and other related 
equipment Is appended to this report as Appendix D. 

4) A two weeks course on programming the IBM 1620 was attended. 

5) A survey of types of installations and employment opportunities 

In response to a questionnaire sent out by the Data Processing 
Management Association was tabulated and analyzed. 

6) Visitations were made to Orange Coast College, Monterey Peninsula 

College, San Diego City College, and several junior colleges and 
Vocational -Technical Schools In the State of Washington. 

7) Conferences called by the State Board of Education, Bureau of 

Business Education, at Fullerton, February, 1963,and at San Francisco, 
February, 1964, were attended. 
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IV. FINOIKGS OF THE STUDY 

Findings from th« Literature 

Three recent reports deal directly with the problem of developing 
guidelines for offering two-year college curricula In the field of 
electronics data processing. These are: 

(0 Ilectronlc Data Processing « I. A Suggested 2«year Post Hloh 
School Curriculum for Computer Programers and Business Applica- 
tion Analysts . Technical Education Program Series No. 4, u.S. 
Department of Health, Education, and Welfare, Office of Education, 
1963. 

(2) Business Data Processing Technical Courses . Business Education 
Publication No. 105, Cal Ifornia ^State Oepartnent of Education, 

Hay, 1962. 

(3) Data Processing , A Suggested Two-Year Post High School Curriculum, 
State Board for Vocational Education, Olympia, Washington, August, 
1963. 

Each of these reports suggests courses to be offered In the business 
data processing curriculum, and makes recommendations as to hourly 
breakdown of courses Into lecture and laboratory. Following Is a summary 
of these recommendations. 

It should be noted In the following summary that the California bulletin 
recommends basic mathematics and general education courses not Included 
In the above summary. Inasmuch as schools In the state of Washington 
function under the quarter system, actual hours reported In the recommen- 
•datlons were adjusted to a semester basis for the purpose of comparison 
with '^e other recommendations. One notes Immediately the greater 
laboratory emphasis In the state of Washington. 



. All three documents of the Instructional programs of the foregoing 
embrace substantially the same basic core of courses: 
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1) a one semester Introductory course 

2) laboratory courses In unit record equipment 

3) data processing mathematics 

4) computer programming 

5) systems and procedures 

The Stanford Research Institute reported on the educational background 



of persons employed at sIxty-two firms In California In their publication: 
A Survey of the Educational Requisites for Technicians In Engineering 
and Scientific Data Processing Installations . Stanford Research 
Report, Menlo Park, California, prepared for the Bureau of Business 
Education, California State Department of Education, Sacramento, 



California, July, 1962. 



Following is a summary 
indicates the numbers 
Indicated. 



of the findings of this survey. The table 
of cwnployees having the most advanced education 



BUSINESS 
HC JC COLL 



SCIENCE 

HC JC COLL 



1. 


Electro-mechanical 
machine operator 


63 


2 


2. 


Computer operator 


26 


1 


3. 


Junior Programmer 


2 


29 


4. 


Programmer 


I04 


35 

1 


5. 


Senior Programmer 


25 


6. 


Systems Analyst 


II 


7. 


Programmer-analyst 

TOTALS 


227 


79 



1 


4 






5 


7 


60 




3 




20 


19 


52 

28 


6 


5 


348 

44 


28 




1 


72 

210 


129 


17 


ff7 


~5§9 



in the business applications, 70% of the personnel had a junior college 
education or less. In the scientific applications, about 13% had 
Junior college education or less. This report was made In July 1962 
and not many students had completed a two year business data processing 
curriculum. It seems logical that many job openings %<iould be filled 
by a two-year BDP graduate In preference to a high school graduate. 
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Recomnended Courses and Hours per Week for Business Data Processing Two-Year 
Curriculum: 



First Year 

(First Semester) 

Data Processing l^thematics 
Introduction to Data Processing 
Electric Accounting Machine 
Account i ng 

Communication Skills 
Business Organization 
TOTAL 

First Year 

(Second Semester) 

Data Processing Mathematics 
Data Processing Applications 
Computer Programming 
Account i ng 
Communication Skills 
Electric Accounting Machine 
Statistics 

TOTAL 



Second Year 

(First Semester) 

Computer Programming 
Programming. Systems 
Statistics 

Business Organization 

Cost Accounting 

Electric Accounting Machine 

Social Science 

Data Processing Mathematics 

Systems 

TOTAL 



Second Year 

(Second Semester) 

Business Systems 

Computer Programming 

Data Processing Field Projects 

Social Science 

Engineering Applications 

Electives 

TOTAL 



u. s. 


CALIF* 


WASH. 


Lect. Lab. 


Lee. Lab. 


Lee. Lab. 



3 








3 




2 


1 


3 


2 






2 


5 








15 


4 




4 




3 




3 
















3 




3 




14 


6 


10 


2 


9 


15 



4 




3 




3 




2 


1 










3 


4 








5 


4 




4 




3 




3 








3 








3 


5 




10 










2 






5 


10 


5 


11 


15 



3 


5 


3 


2 




8 


3 


1 










4 




3 








2 








2 




3 




3 












3 


5 










' 




3 












2 














7 


15 


6 


12 


7 


9 


15 



3 


2 


3 


2 


2 


5 


4 


4 


3 


2 




10 


1 


3 


3 








3 








3 












2 





2 



9 15 



11 



9 



9 



In a report prepared by Calvin J. Goodman for the Los Angeles Board of 
Education In December, I960, Education for Business Data Process I ng> 
numbers of jobs available In business data processing as of December, 
i960 were Indicated, and predictions were made for the number of additional 
Jobs for 1965* The different kinds of data processing systems In use were 
In this report classified Into three major classes: electromechanical ac** 

counting machines (EAM) , small and medium scale computers, and large scale 
computers. The following table summarizes some of the information in this 



report. 


EAM 

Calculators 


Sma 1 1 /Med 1 urn 
Computers 


Large 

Computers 


NUHBER OF INSTALLATIONS 
Number of Employees 


53 


24 


9 


Operator 


783 


542 


479 


Analyst 


160 


237 


638 


Management 


ii5 


■77 


199 


TOTAL 


1058 


856 


1276 


* Estimated percent of total 


20% 


25% 


30% 



Average anticipated Increase per 
Installation by end of I96S 



Operator 


24 


41 


62 


Analyst 


7 


34 


187 


Management 


4 


3 


31 


Number of new jobs based on 
above predictions 


Operator 


6360 


3936 


i860 


Ana 1 ys t 


1855 


3264 


5010 


Management 


1060 


288 


930 


Percent which are Junior College 
graduates or less 


Operator 


96% 


99% 


99% 


Analyst 


82% 


75% 


67% 


Management 


84% 


78% 


61% 



In the past, the majority of jobs which are filled by persons with a junior college 
education or less have been filled by those with high school education only. With 
adequate training in BOP, junior college graduates should fill" a sizeable portion 

of the 4,000 jobs per year open to those with junior college education or less. 

a 

Estimates for total Los Angeles area based on sample findings above 



28. 



Findings from Questionnaire Survey 

During the summer of 1962, Mr, Kenneth P. Parsons, Director of Education 
for Data Processing Management Association (formerly the National Machines 
Accountants Association) and Chairman of the Business Data Processing at 
Metropolitan College, made a questionnaire survey under the auspices of the 
DPMA to investigate the current employment situation in the industry. Re- 
plies were received from all parts of the country, but for the purpose 
of this study only those from Metropolitan Los Angeles were used. The com- 
panies which responded were divided into three groups. Group A consisted 
of companies which had one or more computers at the time of the survey. 

Group B was composed of companies which had no computer at the time but 
had a computer on order or expected to have one by 1965. Finally, Group C 
was comprised of companies which did not have a computer and did not ex- 
pect to obtain one, but had unit record equipment of some type. 

Most of the replies were from companies concerned with business applications 
of computers. The types of companies included Oil, Real Estate, Department 
Stores, Insurance, Securities, manufacturing, and Banking. The types of 
applications included payroll, accounts receivable and payable, inventory 
control, production and quality control, statistical, and sales analysis. 

Computers were grouped into three classes J (l) those computers which had 
a normal lease price of over $10,000 per month classed as large, (2) those 
with a monthly lease from $3>000 to $10,000 classed as medium, and (3) those 
under $3,000 classed as small. About 30 different types of computers were 
included and about 12 different manufacturers were represented. 
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A copy of the questionnaire and the covering .etter sent with the 
questionnaire are appended to this report as Appendix C. 

Following is a summary of the responses to this questionnaire; 

Companies which have computers 

Companies which have no computer but expect to hove one by 1965 
Companies which have no computer or plans for one 

ABC Total 



TYPES OF COMPUTERS 

Large (over $10,000 month lease) 25 

Medium ($3,000 to $10,000 month lease) 40 
Small (under $3,000 month lease) 1 12 

TOTAL 

NUMBER OF SYSTEMS PERSONNEL 
Programmers 
Systems 
Operators 



177 

937 

522 

i21 



TOTAL 



2184 
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COMPANIES REPLYING 


106 


24 


19 


149 


1 Types of applications 










Business only 

p 


67 


21 


15 


103 


p Business and scientific or 










engineering 


28 


1 


0 


29 


Scientific or engineering only 


7 


0 


0 


I- 


TOTAL 


82 


22 


15 


119 
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A 


B 


C 




REQUIRE COLLEGE DEGREE (4 years)? 


Operator Yes 


4 


0 


0 


4 


No 


89 


22 


8 


119 


Programmer Yes 


26 


1 


1 


28 


No 


69 


18 


3 


90 


Systems Analyst Yes 


44 


5 


2 


51 


No 


47 


15 


2 


64 


Would you consider hiring a person with 
AA degree in Data Processing? 


Yes 


85 


23 


12 


120 


No 


14 


1 


1 


16 


What data processing courses do you think 
should be offered in the Adult School, 
Colleges, and Universities? 


Approve list in question 4 


16 


4 


3 


23 


Accounting 


8 


2 


I 


9 


Machine accounting 


6 


0 


2 


8 


Punched card systems 


13 


2 


3 


18 


Principles of data processing 


9 


1 


0 


10 


Systems and procedures 


15 


2 


4 


21 


Programming 


30 


5 


6 


41 


Mathematics 


14 


3 


2 


19 


English grammar and composition 


5 


2 


1 


8 


Logic 


5 


1 


0 


6 


Statistics 


4 


0 


1 


5 


in question 2, various devices such 


1 as 


key punches, sorters, tabulators. 


duplicators, etc., were listed, but 


thi 


s data was not analyzed. In ques 


tions 3 and 4, the replies as to aptitude tests 


were also 


not analyzed. 


In question number 4, as to hiring 


of a 


person 


with a two* 


•year AA degree 



several answered, “Yes, definitely". 



In question 5» about half of the replies had remarks or suggested courses, 
some of which duplicated the list in question k, A number of replies 
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signified approval of the list of courses In question 4. Several particu- 
larly approved of the courses In progratnming on two different computers. 
Those courses which were mentioned five or more times are listed In the 
summary. 

It Is significant to note that of the I 36 companies responding, 120 (88%) 
said that they would hire persons with a two year Associate In Arts degree 
In Data Processing. 

It Is also significant to note that the list of data processing courses 
which most companies say should be offered agrees substantially with the 
list recommended In the documents, referred to earlier, suggesting 
appropriate courses for a data processing curriculum. 
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Report of Visits 

One of the major aspects of the study was to gather information by means 
of personal visitations to Junior colleges outside of the Los Angeles 
Junior college district which have made or are in the process of making 
unique and significant preparations for the instructional and administra- 
tive use of digital computer equipment. It was obviously not possible to 
make extended visits to all the Junior colleges meeting this criterion, 
and selection had to be based not only on the reputation of the college 
in this area but on feasibility considerations. Arrangements were able 
to be made to visit Orange Coast College, San Diego College, Monterey 
Peninsula College, and several junior colleges and vocat ional -technical 
schools in the state of Washington. 

Orange Coast College 

Orange Coast College opened its doors in September, 13^ on the site 
of the former Santa Ana Army Air Base in Costa Mesa, California. 

Located in one of the most productive agricultural counties in the nation, 
the area is characterized by its rich farm lands as well as by its oil 
fields, its beaches; its harbors, and its growing industries. The voters 
of the junior college district have approved a "pay as you go" building 
plan, using an override tax for building purposes. The system Is ap- 
parently working well, for Orange Coast College has what are probably 
the finest existing junior college facilities for computer eouipment. 

In September, 1963* Orange Coast College opened its Data Processing 
Center, a building devoted exclusively to instructional and administra- 
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tive uses of the digital computer and its peripheral equipment. The 
building, measuring 80 x 84 feet, houses the equipment and has one 
classroom. In addition to the classroom, the building contains a 
computer room, a unit record equipment room and a data preparation room. 
There are also faculty offices and a library. In addition to the above 
facilities for instructional use, space is provided for administrative 
records and eauipment. A second floor of about 20 x 28 feet is used for 
storage. A plan of this building is presented later in this report. 

An interesting feature of the computer room is the floor which consists 
of removable panels about two feet square and about one foot above the 
subfloor, because of this removable floor arrangement, power lines can 
be run under rather than on top of the floor. This not only aids In 
keeping tiie rooin clean, but is a safety factor. Currently In operation 
are an L3P 30 computer, an IBM 1620 computer, and an IBM l40l computer 
with line printer. Disk packs for the IBM 1620 are expected to be ob- 
tained in the near future. 

The unit record equipment room houses a verifier, sorter, reproducer, 
collator, interpreter, and accounting machine. The equipment in the data 
preparation room Includes 9 keypunches, 3 f lexo-wr i ters and an add punch. 
Desk calculators are also provided in the data preparation room. 

Administration and instructional uses of the computer room are scheduled 
carefully to avoid conflict, but separate facilities for the other 
equipment enable the center to handle a large volume of work In an efficient 



fashion. 
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The Data Processing Center staff consists of four instructors, three 
from the Business Administration department, and one from the Mathematics 
department. A two-year curriculum in Business Data Processing is given 
which conforms to the course content recommendations of the U. S. Depart- 
ment of Education. One course in Work Experience requires that the stu- 
dent obtain gainful employment of at least fifteen hours per week. 

Scientific programming is offered both in a separate course and as part 
of an Engineering course. The purpose of offering the brief 10 hour 
programming course in the engineering class is two fold: (i) to 

familiarize the prospective engineer with computers and their capabilities; 
and (2) to introduce instructors in the engineering area to computers 
in order that they might assign problems to students which require a 
digital computer for solutions. 

The college arranges for talented high school serfiors to attend the Intro- 
ductory classes, and is currently working with Newport Harbor high school 
district in the inauguration of a pre-technicai pilot course as an introduc- 
tion to data processing at the high school level. 

Due to the outstanding program given at Orange Coast College, this school 
has been selected by the NDEA to give summer institutes for Teachers of 



Business courses 
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San Diego City College 

One of the oldest of California's junior colleges, San Diego City 
College's history dates back to 1914 when junior college classes 
were offered on the campus of San Diego High School. In 1938 the 
San Diego Vocational Junior College was set up to meet a need for 
the development of post high school technical vocational skills, 
and in 1939 the San Diego Evening Junior College was established 
to provide opportunity for college work for those adults unable to 
attend day classes. Since that time the San Diego junior colleges 
have undergone several reorganizations and today encompass the main 
campus of San Diego City College, San Diego Evening College, and a 
new academic-emphasis college to be opened shortly. San Diego City 
College today serves about 3»000 full-time students and nearly 9»000 
are served in the Evening College. As the San Diego colleges have 
a history of vocational -technical specializations to serve the needs 
of metropolitan San Diego, a visit to San Diego City College seemed 
appropriate. 

Computer equipment at San Diego City College is housed in a standard 
classroom building. Two rooms have been converted for this purpose: 
(l) a computer laboratory, about 440 square feet, housing an IBM 
1620 digital computer; and (2) a unit record equipment room, about 
800 square feet, housing a keypunch, collator, sorter, reproducing 
punch, interpreter, and two accounting machines. Neighboring class- 
rooms are used for instructional purposes. 

The computer equipment at San Diego City College is not used for 
administrative purposes, but is restricted to instructional use. 
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A two«year Business Data Processing course Is offered, with courses 
conforming generally to the recommendations of the U.S. Office of 
Education, referred to earlier. No courses especially designed for 
mathematics-science major are offered at present, but plans are being 
made for their inauguration. 

Monterey Peninsula College 

Located on a pine-covered peninsula which Juts into the Pacific ocean, 
Monterey Peninsula College serves about 1,000 full-time students and 
another 2,000 part-time students. Founded in 19^7» the college has 
developed in its short history broad curricular offerings in many 
areas. Reputed to have a fine program in data processing, the college 
was selected for visitation because of its laboratory approach to 
the subject and because it is in the unique position of being remotely 
located from commercial computer installations. 

Computer equipment including an IBM 1620 digital computer is being 
temporarily but satisfactorily housed in bungalows. A two year pro-: 
gram in Business Data Processing is offered, again with the courses 
following generally the recommendations of the U. S. Office of Educa- 
tion. 

A significant feature of the program at Monterey is the offering of 
a repeatable course in the use of unit record equipment and another 
in the use of the computer, each repeatable to a maximum of four times. 
This increases substantially the amount of actual contact students have 
with the machine and helps to overcome deficiencies in actual machine 
experience which occur at many schools. 
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Although there are no commercial installations in the vicinity, stu- 
dents have opportunity to get acquainted with the popuiar IBM 1401 
computer used in many business institutions by use of a 1401 simulator 
supplementing the 1620. 



Two Year Institutions In Washington 

The state of Washington currently provides two-year post-high school 
education in thirteen "community colleges" and seven "vocational- 
technical schools." Washington state has maintained a position of 
leadership in Vocational -Technical education since the first Smith- 
Hughes legislation in 1917. These vocational -technical services cover 
four basic areas: agricultural education, trade-industrial and 

technical education, distributive education, and home and family-life 
education. Although the community colleges and vocational schools take 
somewhat different approaches to vocational education, there are more 
similarities than differences in the training provided in the vocational- 
technical areas. Today, five of the community colleges offer substantial 
programs in vocational -technical education, and most of the others have 
some training in this area. 



In general, the vocational -technical schools emphasize training in 
more specific occupations, offer year-round programs permitting the 
student to complete his education in a shorter time, and offer few 
general education courses as compared to the community colleges. 

The total operational cost for providing a vocational -technical program 
in the State of Washington is about $850 per year per full-time student. 
Most of this cost is borne by state taxes, with some assistance from 



Federal appropriations and local taxes. Students pay tuition fees 
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averaging $40 in the vocational schools and $160 in the community 
col leges. 

The following two year colleges in the state of Washington were visited 
during the course of this study: 

(1) Central ia College, Central ia, Washington, serving about 

850 students, 90 of whom are enrolled in vocational-technical 
curric«ila. 

(2) Clark College, Vancouver, Washington, serving about 1,600 
students, more than a third of whom are enrolled in vocational- 
technical curricula. 

(3) Olympia Vocational -Technical Institute Olympia, Washington, 

a small downtown technical school serving less than two hundred 
students . 

(4) Tacoma Vocational -Technical Institute, “'"^coma, Washington, 
the largest vocational school in the state, serving about 

1 ,700 students. 

Each of the schools visited had a sorter, tabulator, collator, and 
reproducing punch as well as an IBM 1620 computer. Two of the schools 
each had two disk-packs. In all, eleven schools in the state of 
Washington offer a Business Data Processing curriculum. Each has the 
basic unit record equipment and a 1620 computer. Some have disk packs 
and some will have line printers in the near future. Between 20 and 40 
students are enrolled in the Business Data Processing curriculum at each 
of these schools. 
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The operation at Tacoma is unusual in that studenit; can enter at 
any time of the year. Two classes of 20 students each are in progress ^ 
and a waiting list of about twenty is used to fill vacancies because 
of graduation, dropout, or dismissal. The curriculum can be completed 
in less than two years since a student may work at his own speed. 

Olympia Vocational -Technical Institute is a small school of less than 
200 students, of whom about twenty are enrolled in the Business Data 
Processing curriculum. Yet Olympia is furnished a full supply of 
equipment, including an IBM 1620 computer I 

In addition to the regular program at Central ia College, students use 
an IBM 1401 simulator for the 1620 which enables them to learn how to 
operate a 1401 computer. Part of the instruction is then to go into 
the state offices at Olympia several times during the year and actually 
operate the 1401 computer there. At Central ia, another feature is that 
students "program"problems for the high school district on a "job" basis, 
with the instructor apportioning the 'Jobs" to the students. Grade 
point averages for the high school students are computed at Central ia 
also. 

The vocational laboratory type of approach to the curriculum of 
Business Data Processing in the state of Washington is impressive. The 
competence of students completing the program appears to be of high order 
and the employment rate for these students is practically 100%, 
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Report from Conferences 

In February, I 963 , the Bureau of Business Education of the California 
State Department of Education sponsored at Fullerton, California a 
conference on Business Data Processing. In February, 1964, a similar 
conference was held at San Francisco. At these conferences, several 
junior colleges presented summaries of their current status in fields 
relating to the electronic digital computer, both as to curricula 
and courses being offered and as to equipment available. The 
following tables summarize the information presented at the 1964 
conference. 
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Business Data Processing courses given by the three California 
schools visited are as follows: (figures are hours per week) 



First Semester 

Introduction to Data 
Process I ng 
Account I ng 

Introduction to Business 



Lect , 



3 

4 

3 



Orange 

Coast 



Lab. 



San 

Diego 



Lect 



3 



3 



Monterey 
Pen i nsu 1 a 



Lab, Lect, 



2 

3 

3 



Lab. 



[ 



[ 



Second Semester 

Accounting 4 
Data Processing Machines 2 
Data Processing Mathematics 4 
Programmi ng 



Third Semester 

Data Processing Machines 
Cost Accounting 
Account i ng 
Programmi ng 

Data P roces sing Machines 
projects 

Computer projects 



0 

3 



3 



3 

4 



dL 



W3 

1-3 



2 

2 



2 



T 

I 

1. 



I 



Fourth Semester 

Systems ^nd procedures 
Programmi ng 
Data Processing work 
experience 

Data Processing machine 
projects 

Computer projects 
Statistics 



3 

3 



2 

15 



3 

3 



2 

2 



1-3 

1-3 



2 

2 



Monterey Peninsula College requires a minimum of 3 units in Data Processing 
machines and computer project, but either may be taken tu a maximum of four 
times. Laboratory hours are arranged in addition to the lecture hours and 
vary with the project. 
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The numbers oi students enrolled In Business Data Processing classes as 
reported by some California junior colleges Is given In the following table: 



Intro. DP DP Comp. Sys.& 

to DP Machines Math. Prog. Proc. Total Grand 





Day 


Eve . 


Day 


Eve 


• 


Day Eve . 


fteY 


Eve. 


! Day Eve . ; 


Day 


Eve. ! 


1 Total 


Long Beach 


71 


76 


87 


86 


i 




1 


J78 , 


: 11 1 


188 




340 


528 


FoothI 1 1 


JJi- 


190 


42 


50 




» 

j 


30 


26 




206 


266 1 


472 


Ful lerton 


84 


58 




15 




_ 16 l I 


1 24 


12 


i 


172 


1 

101 i 


373 


Amer I can 
Ki ver 


1 12 


100 


36 


31 




( 

] 


! 

29 


31 1 


! 1 

10 22 ; 


187 


— — !■ 
184 


i 371 


Orange Coast 


- 72 


100 


_iO 


84 




__58 


36 


111 i 


L23 . 


237 


295 


I 552 


San Diego 




(Totals 


only 


ava I lable) 




k . . 


200 


512 


t 

712 


Fresno 


(T 01 


tal s 


only 


i 

ava liable) 




i 


1 

j - - ;j 


67 




121 


Grossmont 


48 




23 


17 






12 i 


58 , 


7 » 


156 


227 


Citrus 




(Totals 


only 


ava liable) 







37 


162 


1 

! 199 


Modesto 1 


30 


36 


37 


103 






j 

10 


21 


77 


160 


i 



The following table Indicates the equipment available, as reported by several 
California junior colleges for the purpose of teaching Business Data Processing: 





Lonq Beach 


FoothI 1 1 


Oranqe Coast 


San Dieqo 


Citrus 


Modesto 


Key Punches 


7 


6 


9 


1 


3 


3 


Add Punches 


1 




1 








Flexowr 1 ters 


1 




3 








Verifier 


1 




1 




1 




Sorter 


1 


1 


1 


1 


1 


1 


Col lator 


1 


1 


1 


1 


1 


1 


Interpreter 


1 


1 ] 


1 


1 






Reproducer 


1 1 


r 1 


1 


1 


[ 1 


1 


Acctg. Machine 


1 


1 


1 


2 


1 


1 


Calculator 


1 




1 


t 




Computer 


1 


1 


- - 3 


1 




1 



At the 1963 conference, Mr. Lee Baldwhi of the Bureau of Business Education, 
California State Department of Education, reviewed a set of evaluative criteria 
for Business Data Processing programs. These guidelines should prove useful 
In the Los Angeles junior colleges and are presented in this report as 
Appendix E. 



V. RECOMMENDATIONS 
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Curriculum 

It is clecir that the junior college will play an increasingly significant 
role in educating students for the "age of the computer." Those Junior 
college students requiring some sort of training related directly to the 
computer can be classified broadly into the following groups: 

A. Business Data Processing Vocational -Technical Majors 

B. Computer maintenance and repair Vocational -Technical majors 

C, Business administration transfer majors 

D. Physical science, mathematics, and engineering transfer majors 

E, Life science and social science majors 

F, Part-time evening students 

Let us consider the needs of each of these groups of students. 

A. Business Data Processing majors 

Vocational -technical majors in the Business Data Processing curriculum 
need two full years of specialized training in order to be prepared 
fu, specific jobs. The curricula discussed earlier in this report have 
indicated consistency of agi .ement in the specific courses to be in- 
cluded in the curriculum. Major disagreements seem to be in the em- 
phasis placed upon ime ^ 'ent by the student in laboratory situations in- 
volving direct use of the computer and its auxiliary ecuipment. Based on 
the findings in the state of Washington, it seems desirable that students 
spend a considerable amount of time in the laboratory working on problems 
such as those encountered on the job. The program at Monterey Peninsula 
College offering rvpeatable courses approaches this objective. In any 
case it is strongly recommended that emphasis be on practical experience 
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and a large portion of the student's time be spent in actual operating 
of the computer and its peripheral equipment. It is suggested that a 
different type of degree, the A.T. (Associate in Technology) might be 
appropriate for these students. 

It is strongly urged that the vocational -technical curriculum in 
Business Data Processing be not considered a terminal course in the 
literal sense, but that students be urged to continue their education as 
they are able. In the rapidly changing computer age, continuing educa- 
tion i s essential . 

B. Digital Computer Technology majors 

Training for those who plan to be computer maintenance and repair 
technicians is not considered in this study. A curriculum Jn this area 
is being developed by Dr. Bernh«<rd Fischer at Los Angeles City College 
and a report on this activity should be forthcoming shortly. Equipment 
used in the digital computer technology program will on occasions not 
be in operating condition, and use by other departments would probably 
be restricted by tight scheduling. 

C. Business Administration transfer majors 

With most of their time accounted for by lower division transfer require- 
ments, those students who plan to transfer to a four-year college or 
university obviously cannot meet the requirements of extended laboratory 
work recommended for the Business Data Processing majors. The require- 
ments of the modern business world, however, demand a minimum of know- 
ledge of the computer and its business uses. It is recommended that 



Business Administration transfer majors have a minimum of six units 
of Data Processing and Computer Programming. This requirement could 
be met by the three unit Introduction to Data Processing and the three 
unit course in Programming taken by the Business Data Processing majors. 

In the larger colleges, it is hoped that separate courses especially 
designed for these students can be offered. 

\ 

Physical science, mathematics and engineering majors 
Those students planning to major in physical science^ mathematics, and 
engineering have heavy lower division requirements and, barring a whole~ 
sale revision of the upper division curricula, have little time for 
additional courses. However, most upper division institutions now qs~ 
sume some knowledge of the computer on the part of these majors, and they 
must have some lower division work in the area if they are not to fall 
behind. For example, part of UCLA's Engineering 4B, a required course 
during the high freshman year, now includes an introduction to the com- 
puter and students should be able to program for the department's Bendix 
G-15 or IBM 1620 well before the junior year. California State Polytechnic 
College in San Luis Obispo, as another example, has a Bendix G-15 and 
an IBM 1620 and offers lower division programming courses for science 
and engineering students. 

It is recommended that at least a three unit course in computer program- 
ming be offered to the physical science, mathematics, and engineering 
majors. This course should be different from the course offered to the 
Business Data Processing majors. In the business course, emphasis is on 
output and much detail related to business is necessarily included. The 
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course recommended here should emphasize programming of mathematical 
problems, considering more intricate and sophisticated techniques than 
the business course. For those students considering mathematical or 
scientific programming as a career, the offering of a second semester more 
advanced course would be desirable. 

E. Life Science and Social Science Majors 

Although possibly going into fields not requiring specific knowledge of 
computer operation, majors in life science and social science, along with 
competent students in almost any other major, should have opportunity to 
take a "general education" course dealing with the computer and its im- 
pact on modern society. It is conceivable that those qualified or interested 
might take the programming course recommended above for physical science, 
mathematics, and engineering majors. Also, those that are qualified or 
interested could take the programming course designed for the Business 
Data Processing majors. Where feasible in the larger institutions, 
however, it is suggested that a three-unit general education course could 
be beneficial and attractive . 

A one-unit "appreciation" course is now being offered at Los Angeles 
City College. Programming in this course is restricted to simplified 
d-voces such as Fortran or Algol (i.e. , instructions are written in 
simple algebraic-like form). The course has proved to be popular and often 
serves as an inspiration for students to take a more thorough course. 

Of twenty-two students in a recent class, stated majors included Business 
Data Processing, Business Administration, Mathematics, Pre-Engineering, 
Electronics, Pre-Optometry, English, Pre-Medical, and Pre-Law. 
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F, Part-time Evening Students 

As can be observed from enrollment figures given earlier in this report, 
the Los Angeles junior colleges serve a large number of part-time 
evening students. To meet their needs, and also to obtain maximum 
use of the computer equipment, it is to be hoped that all of the 

programs and courses recommended above can be offered in the evening as 
well as the day. 

In addition, special courses may be given for employed persons who wish 
to advance on their Jobs. Here advantage can be taken of the fact that 
some manufacturers have equipment not in use at night and are often 
willing to cooperate with schools in the use of this equipment. Metro- 
politan College Is already providing a community service in this regard. 

It is hoped that this can be continued and possibly expanded. This 
particular type of service is possibly more appropriate to Metropolitan 
College than the other Los Angeles colleges considering the nature and 
location of the institution. 

Administrative and other Uses of Equipment 

Although this study i* primarily concerned with instructional use of 
computei-s, consideration must be given tc other uses, installation =»nd 
maintenance of computer equipment i * costly and every effort should be 
made to utilize the equipment to its maximum capacity. This is especially 
true in smaller schools where instructionaT use or administrative use 
alone might not Justify a particular piece of equipment but a combination 
of uses might make it obtainable. 

Possible administrative uses of the computer are almost innumerable. 
Salaries, work allocation, student attendance, student scheduling, room 
oSage, grade reporting, permanent recording are only a few which come to 



i 

mind immediately.. In most of the schools visited, the computer equip- 

(1 

ment Is being used both by instructional departments and administration. I 

At the recent San Francisco meeting, several schools indicated that they ? 

I 

are contemplating use of late evening and early morning hours for adminis- 
trative uses of the computer, freeing the computer during the day for I 

instructional use while necessitating only one or two persons to work the 
"third" shift. I 



The computer and its associated equipment can be of invaluable aid to a | 

college in its program of institutional research. Studies of student 

^ z 

characteristics, prediction of success by tests and other instruments, t 

follow-up studies and other research vital to effective and efficient 7 

li- 

k 

administrative decision-making can be performed for maximum benefit 

to the institution only with the help of computer equipment. t 

!;■ 



Aids to instructors of classes not directly related to the computer are 
possible and worthwhile. For example, in the teaching of courses in 
finance, tables are not available for certain rates of interest which 
nay be in commercial use (e.g., 4.85%). These tables can easily be 
prepared using a computer. 

Physical Facilities 

In light of the tremendous current and future importance of the computer 
and its college^wide uses, a major recommendation of this study is that 
separate facilities housing all computer equipment be provided on each 
of the seven campuses of the Los Angeles Junior colleges. Six of the 
seven colleges now have at least' one computer, and several have consider- 
able auxiliary equipment. It is proposed that a Data Processing Center 
be established on each campus. 
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Among the advantages of a Data Processing Center on each campus are 
the fol lowing : 

1. Unnecessary duplication of equipment is avoided. 

2. Policing of the equipment could be done by clerical help 
rather than by the instructors. 

3. Student workers could be utilized to help beginners, 
again reducing the amount of time spent by instructors. 

On the following pages are several suggestions for possible layouts 

for a Data Processing Center. Layouts for a unit record equipment room 

and for a unit record equipment room and for a computer laboratory as 

suggested by the Office of Education are presented first, followed by 

a plan of the Orange Coast College Data Processing Center. Finally a 

layout using a regular classroom building is suggested. 

The following points are recommended in designing a Data Processing 
Center, whatever the basic layout: 

1. Equipment should not be housed in a classroom. It should 
be available for use at any hour of the day and not be tied 
up by classes using the room. 

2. Closed circuit television between computer and classroom 
is an effective means of enabling an entirt jlass to watch 
computer operation. 

3. Upper portions of walls between offices, machine rooms, 
work rooms other than classrooms should be glass so that 
one person can supervise operations in several rooms. Glass 
partitions between classrooms and machine rooms would be 
desirable if some sort of shade or Venetian blind were 
installed so that it could be closed when desired. 
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4, The computer and machine -room floor should consist of re- 
movable panels v;ith about a one foot recess so that connections 
between machine can be easily made and changed when desired. 

As this eliminates cables to and between machines, it is also a 
safety factor, 

5. A library for manuals on the equipment available and other equip- 
ment, periodicals , texts, and other relevant material should be 
maintained. Quoting from reference 1, 

^ "A library work center Is a necessary part of the 

data processing facilities. It should be located 
close to the data processing equipment, preferably 
as a section of the laboratory or in an adjoining 
room." 

The layout using the regular classroom building is rather flexible and has 
some points of merit: 

1. The data processing center could be housed in standard room arrange- 
ments. Smaller schools could use the same idea and reduce the number 
of rooms by combining functions. 

2. Since in the teaching of unit record equipmen there is a tendency 
to concentrate on one machine for several weeks, then to move on to 
another, and since some unit record equipment is not difficult to 
move, a room for administrative use and one for instructional use 
niu : to each other would be an economical arrangement. 

3. A combined room for a programming laboratory and use of desk calcuia 
tors would be an idecl arrangement, since then students could test 
programs by running them on the calculators. This room might be 
used for instruction on desk calculators a few hours per week and be 

, open to students the balance of the time, 
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Suggested layout for a unit record equipment room, from reference 1, 
page kS, 
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Suggested layout for computer laboratory from reference I, page 49 
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layout for a junior college computing center 



A standard classroom bui Id ing. could be made 
Into a computing center with very little alteration. 

If a new building were built In this manner It would 
have considerable flexibility, since l.f the data 
processing classes declined, the rooms couVd be easily 
reconverted Into classrooms. 



A. Administration Offices and records. 

B. Administration records and equipment. 

C. instructional unit record equipment. 

Since B and C are adjacent, small pieces 
of equipment might be moved from one to 
the other to meet needs. Administration 
could use room C when no classes were being 
held. 

0. Keypunches, addpunches, flexowr iters and beard 
wiring room. 

E. Faculty Offices and Library. 

F. Programming, laboratory and desk calculators 
and adding machines. This room used a few 
hours per day for classes on add ing machines 
and desk calculators. Other times open to 
students for preparation of programs and use of 
calculators. 

G. Computer room. 

H. Classroom. 



Service to the High Schoois 

The opinion seems to be growing that high schools should offer some 
training in computer programming and/or data processing and that the * 
junior college is often in a position to be of service in this regard. 
Oakland High. School District recently purchased five used Bend ix G-!5 
computers .for use in high school classes. During the course of this 
study the Los Angeies district established two Saturday morning classes 
for high school students to be held on the premises of a computer 
manufacturer. 

Some thought should be given to teaching the subject in high school 
as a part of the regular curriculum rather than as an extra curricular 
activity. High schools could easily give courses which do not require 
laboratory, such as the Introduction to Data Processing. Laboratory 
courses might be given to high school students in one or more of the 
following manners: 

1) An "honors program" arrangement whereby talented high 
school students come to the junior college and take 

the particular class. This is now being done in classes 
in mathematics and other subjects 

2) Classes with lecture portion at the high school and 
laboratory portion at the junior college 

3) If data processing equipment is rugged enough to stand 
transportation by trailer (at least one manufacturer 
indicates this to be true), a data processing trailer 
might serve several high schools and the high school 
would need only keypunches or input devices to be ready 
for the periodic visit of the trailer. One such unit 
should be able to serve five to ten high schools. 
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Teachers for the Program 

Instructional vstafHng for computer programs is a problem not to be 
taken lightly. Few teachers on the regular junior college faculties 
at present are competent to teach in the program without some in-service 
training. The use of untrained industry personnel has generally not 
proved satisfactory. A small supply of competent young teachers is 

arriving on the scene but not in nearly enough quantity. 

* * * * # # 

It is recommended that experienced teachers, of business and mathematics 

especially, be encouraged to take in-service training courses in order to 

prepare to tea*ch computer 'courses . One' excel I ent in-service training • 

session is the six weeks course given at Orange Coast Col lege funded by 

the National Defense Education Act. Interested persons are urged to 

contact Orange Coast College for details. 



Costs of the Programs 

To assist in estimating the cost of “hardware" for a Business Data Proces- 
sing curriculum, the table below has been prepared with costs based on 
current IBM monthly lease prices.. The cost per student per month assumes a 
20% educational discount. If federal or other funds are available, these 
costs would of course be reduced. The equipment recommended is based ou 
experiences reported in this study. 
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Number of 
Students 



50 



Equ I pment 

Keypunch 

Sorter 

ColiatOr 

Verifier 

Reproducing punch 
Interpreter 
Accounting Machine 
Computer 



Monthly 
Lease Price 



Sub 

Total 



Cost per Student 
Per Month 



$ 60.00 

40.00 

95.00 

50.00 

70.00 

100.00 

225.00 

2310.00 



$ 2980.00 



$2980 



$ 47.68 



100 



Key punch 
Dlsk-pacl< 



60.00 

800.00 



150 

200 



2 Key punches 



$ 860.00 

$ 120.00 



$3840 

$3960 



$ 30.56 

<• » 

$ 21.02 



Key punches 
Line printer 



$ 60.00 

710.00 



$4730 



$ 18.40 



. ' $ 770.00 

-Computer programming courses for mathematics, science, and engineering students 
have been given at Los Angeles City College for about five years. Based on this 
experience and that of others , the following table Is presented as an estimate 
of costs of "hardware" for this program. This table assumes ah average Input 
time per student of 25 minutes per week and about 5 minutes per week of calculation 
and Output time. Input devices Include keypunches, add punches, and f lexowr I ters*. 
Assuming the computer In operation 30 hours per week for this purpose, the cost 
per student per month is: 



Number of Students 
60 
120 
180 



300 



No. of Input Devices 
1 

2 

3 

4 

5 



Cost per Student per Month 

$ 30.00 
15.50 
10.70 
8.30 
6.80 



The cost per student per month for the mathemat I cs -science computer programs Is 
less than that for the Business Data Processing program, since the unit record 
equipment Is not needed and the student requires less time on the computer. If 
both programs are In operation, the cost per student per month wouid lie somewhere 
between figures given In the two cases. 
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Another linportant question relating to costs Is whether to lease 
or purchase the equiphient. 

Advantages of Leasing 

Some aspects of the lease or buy question\have been considered by 
William E. Perry in an article, "Managing the Cost of Computers" in 
- Administrative Management s November, L963. ,He gave the hourly cost 
for several different alternatives. 

1. Outrighjt purchase $ 41 .20 

2. - Rental or leasing '56.80 

3. Lease-back (5 yr, commercial le^se) .... 51.10 

4. Purchase main frame — lease others ..... 51.10 

5. Purchase time from a service center .... 75.00 

6. Purchase time from a user . 60.00 

An alternative which was not considered above is that of installing 
data transmission lines to a large computer. However, this is very 
expensive, for the sending-receiving station is either a computer or 
a piece of equipment as expensive as the type of computer used in 
junior colleges. The situation in which this alternative is a good 
solution is that of a school which occasionally has highly complex 
problems . 

One other alternative is to use equipment of a manufacturer on his 
premises. This is quite satisfactory for night classes, but the 
equipment is not usually available during the day. 
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0 10 20 30 40 50 60 70 



NUMBER OF MONTHS 

I I ‘ Note: The inci inat ionsof lines A, B, C and 0 reflect Increasing costs due to 

' '' maintenance* Without considering the value of money, the cost of purchase, 

lease and maintenance for the equipment of several manufacturers Is considered 
I f In the table above. To facilitate comparison, all prices were reduced to 

I I ratios to the monthly lease price. The diagonal represents the line of 

I Increasing period for pay-out. Purchase Is recommended If the equipment 

! expects a useful life extending Into the shaded area. 
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The ratio of purchase price to monthly lease price for several manu*^ 
facturers varies generally from 30: I to 50: 1. In order to con<)are 
the al ternat.ives» We- should consider the value of the equipment at the 
end of the period, and the value of money. The following table is based 
on a 40 to 1 ratio of purchase to lease price and shows the number of 
months for purchase and lease to be equivalent. 

SCRAP VALUE 







0% 


5% 


10% 


15% 


20% 


25% 


Value 


0% 


40 


38 


36 


34 


32 


30 


3% 


^ 42 


4() 


38 


36 


33 


31 


of 


4% 


43 


411 


38 


36 


34 


32 


Honey 


5% 


44 


41 


39 


37 


34 


32 




6% 


45 


42 


40 


37 


35 


32 




7% 


46 


43 


40 




36. 


33 


Since 


equipment 


can be 


used for 


at least 


five years 


in the 


junior 



college situation, it appears that under the above conditions purchase 
is more economical than lease. 

If the ratio becomes greater than 50 to 1 , then lease certainly seems 

more advantageous. (This recommendation is outlined graphically in the 
chart on the foregoing page.) 

Option 4 above (purchase computer - lease other devices) has certain 
advantages since input devices probably will change more than computers. 
Mark-sensing or other methods of input may lessen needs for card 
punches, etc. 

At this writing, the implementation of recent federal legislation and its 
effect on the financial picture are not clearly known. This jnay have con- 
siderable impact and should be followed carefully, since reimbursement and 
manufacturers* discounts dramatically alter the ratio of purchase to lease 



costs. 
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V!. BIBLIOGRAPHY OF TEXTS AND REFERENCE BOOKS 
(not including company manuals) 

A* introduction to Business and Business Organization 

Armine and others, Manufacturing Organization and Management. 

Prentice-Hall, 1957 

Durand, Business: Its Organization. Management and Responsibilities . 

Prentice-Hall, 1958 

Glos and Baker, Introduction to Business . South-Western 
Hastings, Paul G. , Fundamentals of Business Enterprises. 

D, Vail Nostrand Co., Inc. ,1961 

Kelley and Lawyer, How to Organize and Operate a Small Business. 

Prent i ce-Hal 1 , 1955 

Levin. Office Work and Automation. Wilev. 1956 

Lewis. Account ^J^g Reports for Management . Prentice-Hall, 1957 

Me Naughton , Wayne L, , Introduction to Business Enterprise. 

John Wiley & Sons, Inc., I960 

Musselman, Vernon A. , and Eugene H. Hughes, Introduction to Modern '^ us i ness 
Prentice-Hall, Inc., 1959 

Shi It and Wi Ison.. Bus i ness Principles and Management . South-Western 
Sielaff, Theodore J., and John W. Aberle, Introduction to Business . 

Wadsworth Publishing Co., Inc., 1961 
Spengler, Edwin H. , and Jacob Klein, Introduction to Buiiness. 

McGraw-Hill Book Co. , Inc., 1955 
Tonne, Simon and McGill, Business Principles. Organization, and 
Management . McGraw-Hill, 1958 

Weimer, Arthur M. , Introduction to Business - A Management Approach 
Richard D. Irwin, Inc., 1959 

B. Introduction to Data Processing 

Gptlieb, C. C. , and J.N. P. Hume, High-Speed Data Processing. 

McGraw-Hill Book Co., Inc., 1958 

Gregory, Robert H. and Richard L. Van Horn, Automatic Data Processing 
Systems . Wadsworth Pub. Co., Inc,, I960 
Haskins and Sells, Introduction to Data Processing . 1957 
Hein, An Introduction to Electronic Data Processing for Business. 

Van Nostrand, 1958 

Martin, E. Wainwright , Jr. , Electronic Data Processing . Richard D. Irwin, 
Inc. , 1961 

Murphy, Bosics of Digital Computers . John F. Rider, Publisher, 

Inc., 1958 

Nett, Roger and Stanley A. Hetsler, An Introduction to Electronic 
Data Processing . The Free Press 1959 
Neuner, John J., Office Management. Southwestern Pub. Co., 1959 
Oakford, Introduction to Electronic Data Processing Eguipment. 

McGraw-Hill 

Wainwright, Electronic Data Processing: An Introduction. 

Richard D. Irwin, 1961 > 
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C. Data Processing Mathematics 

Apostle, H. G, , A Survey of Basic Mathematics . Little, Brown and 
Company, i960 

Ayres, Fry and Jonah, General College Mathematics . McGraw-Hill, I96O 
Courant, What is Mathematics? Oxford Univ, Press, 1941 
Crowder, The Arithmetic of Conibuters . Doubleday, I96O 
Denbow, Carl H. , Victor Goedicke, Foundations of Mathematics. 

Harper and Brothers, 1959 

Helton, Floyd F. , Introducing Mathematics. John Wiley and Sons, 

Inc., 1958 

Hohn, Franz E. , Applied Boolean Algebra. An Elementary Introduction . 

The MacMillan Company, 1959 

Minnear and Grimes, Review of Mathematics. W. H. Freeman and Co., I960 
Moore, Fundamental Principles of Mathematics. Rinehart and Company, I960 
Richards, M. , Fundamentals of Mathematics. M acMillan, I96O 
Rutledge and Green, Introduction to Algebra for College Students . 
Prentice-Hall, Inc., 1959 

Schaaf, Basic Concepts of Elementary Mathematics . John Wiley and Sons, 

Inc. , i960 

Titohmarsh, Mathematics for the General Reader . Doubleday, I959 
Wade and Taylor, Fundamental Mathematics . McGraw-Hill, 1956 

D. Electromechanical Machines, Unit Record Equipment 

Friedman, Punched Card Primer . Chicago Public Administration Service, 1955 
McGill, Punched Cards: Data Processing for Profit Improvement. 

McGraw-Hill, 1962 

Salmon, IBM Machine Operation and Wiring. Wadsworth, I96I 

E« Digital Computers and Programming 

Arden, An Introduction to Digital Computing . Addison Wesley, I963 

Bar tee. Digital Computer Fundamentals. McGraw-Hill 

Bell. A Mahagement Guide to Electronic Computers . McGraw-Hill, 1957 

Bittle. Practical Automation. McGraw-Hill. I957 

Booth, Automation and Computing . McGraw-Hill, i960 

Chapin. Programming Computers for Business Applications . McGraw-Hill 

Galler, The Language of Computers . McGraw-Hill, 1962 

Germain. Programming the IBM 1620. Prentice-Hall 

Hastings. Approximations for Digital Computers. Princeton University 
Press, 1955 

Jennel , Programming for Digital Computers. Mc6raw-Hi 1 1 , 1959 
Kozmetsky and Kizcher, Electronic Computers Management Control . 
McGraw-Hill, 1956 

Laurie, Computers and How They Work , South Western 
Led ley. Digital Computer and Control Engineering . McGraw-Hill, I960 
Leeds and Weinberg, Computer Programming Fundamentals . McGraw, I96I 
Leeson and Dimitry, Basic Programming Concepts and the IBM 1620 Computer . 
Holt, 1962 
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E. OiQitdl Computers and PrOQramminQ (continued) 

McCracken, Digital Computer Programming . Wiley, I957 

McCracken, Weiss, and Lee, PrO-qramming Busines s Computers. John Wiley & Sons, 
Inc. , ‘959 

McCormick, Digital Computer Primer . McGraw-Hill, I959 

Nathan and Hanes, Computer Programming Handbook. Prentice Hall. 1962 

Pos 1 1 ey , Computers and People. McGraw-H ill, 1 96O 

Ralston and Wilf Mathematical Methods for Digital Computers; . Wiley, I96O 

Re if eld and Vogel, Mathemat ical Programming. Prentice-Hall, I958 

Scott , Analog and Digital Co mputer Technology, McGraw-Hi 1 1 

Siji'th, Electronic Digital Computers. McGraw-Hill, I959 

Williams. Digital Computing Systems . McGraw-Hill, I959 

Wrubel , .A_Primer of Programming for Digital Computers. McGraw, I959 

Wyant and H^el 1 , I ntercom Programming for the Bendix G-K. William C. Brown 
Co, , 1961 ^ 



F. Analog Computers 

Pifer, Analog Computations. McGraw-Hill 
Jackson, Analog Computation. McGraw-Hi 1 1 , 1959 
Karplus and Soroka, Analog Methods in Computation and S imulation 
McQraw-Ki 1 1 , 1959 *■ 

Rogers and Connolly, Analog Computation in Engineer inn Design. McGraw-Hill 
Smith and Wood, Principl es of Analog Computation . McGraw-Hill, I959 

G. Systems and Procedures 



Parish, ...Systems Analysis for Eff ective Administration. Funk and Wagnalls. I95I 
Atwater, Smith and Stackman, Essentials of indust rial Management. 
McGraw-Hi 1 1 , 1959 

Canning, E.lectronic Data Process ing for Business and industry . Wiley, I956 
Canning, Jnstalling Electr onic Data Processing Syste ms. Wiley, 1957 
Fairbanks, Successful Office Automation . Prentice-Hall, I956 
Gillespie. Accounting Sy stems Procedures and Methods . Prentice-Hall, I96I 

Grabbe, Ramo and Wooldridge, Handbook of Automation. Computation and Con trol. 
Wiley, 1959 

Gregory and Van Horn, Automatic Data Processing Systems - Principles and 
Procedures . Wadsworth, I960 — 

Hattery and Bush, Electro nic in Management. University Press of Washington 

D.C., 1956 ^ * 

Hermann, Office Methods, Systems and Procedures. Ronald Press, I950 
Johnson, Mcounting Systems . McGraw-Hill, 1959 

^sign an d Control of Business Forms. McGraw-Hill, 1952 
Nelson and Woods, Accounting Systems and Data Process i no . Southwestern, I96I 
Neuner, Office Managemen t Principles and Practices. Southwestern, 1959 
Neuschel , Management by System. McGraw-Hi 1 1 , I96O 

Newman and Logan, B^usiness Policies and Management . South-Western, 1959 
Randle, Weimer and Greenfield, Systems and Procedures for Automatic Accou nt inn 
South-Western — ^ 

Reinfield, Production Control. Prentice-Hall, 1959 

ijow to Chart. Facts fr om Figures with Graphs . Codex Book Co., I959 
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H. Accounting 

Anthony, ^aciement Accounting: Text and Case *;. Richard D. Irwin, I959 

Carlson, Forkner, Boynton, _20t_h Century Bookkeeping and Accounting. 

Wouth-Western 

Finney, Principl es of Accounting: Introductory. Prentice-Hall, I957 

Holmes and others. Elementary Accounting. Irwin, I956 

Holmes and others. Intermediate Accounting, vfrwin. 1958 

Malchman and Siavin, Foundations of Accounting for Managerial Contr ol. 

Chilton, 1961 

Meigs & Johnson, Accounting . McGraw-Hill 

Moor, Jaedicke, Managerial Accounting . South-Western 

Neuner, Cost Accounting; Principles and Practice. Irwin, I957 

Rankin, What*s Behind a Financial Statement. Doubleday, 19^9 

Sherwood and Chace, Principles of Cost Accounting. South-Western, 1955 

Specthrie. Basic Cost Accounting . Prentice-Hall, 1950 

Spechtrie, Industrial Accounting; A Brief Course. Prentice-Hall, 1959 

Tunick & Sare, Fundamental Accounting. Prentice-Hall 

J# Statistics 

Croxton and Cowden, Applied General Statistics . Prentice-Hall, 1955 
Griffin, Statistics: Methods and Applications . Holt, 1962 

Mode, Elements of Statistics . Prentice-Hall, 1951 

Hosteller, Rourke and Thomas, Probability and Statistics. Add is on -Wes ley, I96I 
Wallis and Roberts, Statistics: A New Approach. The Free Press, 1956 

K. Coninunication Skills 

Aurner, Effect! ye Communication in Business . South-Western 
Baird and Knower, Essential of General Speech. McGraw-Hill, I96O 
Baird and Knower, General Speech: An introduction . McGraw-Hhl, 1957 

Bordeaux, How to Talk More Effect iyely. American Tech. Society 
Crouch and Zetler, Guide to Technical Writing . Ronald, 195'^ 

Gaum, Grayes and Hoffman, Report Writing. Prentice-Hall, 1950 
Keithley, A Manual of Style for the Preparation of Papers and Reports. 

South-Western 

Mann, Effect! ye Writing. Delmar Publishers 

Men* I hue. Managing by Communication. McGraw-Hill, I960 

Nichols and Lewis, Listening and Speaking. Wm. C. Brown, Co. 

Thayer, L. 0. Administrat iye Communication . Richard D. Irwin, I96I 
Thompson, Fundamentals of Communication. McGraw-Hill, 1957 

Thompson, F undamentals of Communication: An Integrated Approach. McGraw-Hi 11, 1957 

Tracy, Handbook for Technical Writers. American Technical Society 
Warrington, Griffith, English Grammar and Composition. Harcourt. Brace, 1958 
Witty. How to Improye Your Reading. McGraw-Hill. I956 

Young and Symonik, Practical English: Introduction to Composition. McGraw-Hill, 
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L, Social Science and Psychology I 

Aldereer, Economics of American Industry . McGraw-Hill 

Alilunas, Youth Faces American Citizenship. Lippencott, 196d f 

Amis, Economics. Ame rican Technical Society 1 

Beach and Clark, Psychology in Business . McGraw-Hill 

Bernhardt. Practical Psychology . McGraw-Hill, 1953 j 

Bierstedt, The Social Order . McGraw-Hill, 1957 

Blodgett and Kemmerer, Comoaratiye Economic Deyelopment. McGraw-Hill, 1956 
Bogardus and Lewis, Social Life and Personality . SiWer Burdett Publishing Co. 

Bone, American Politics and the Party System . McGraw-Hill, 1955 | 

Bruer. All About Me . American Technical Society, 1941 

Dodd, Applied Economics: Elementary Principles of Economics Applied to Eyervdav 

Problems. South-Western. 1956 | 

Foster, Psychology for Life Adjustment . American Technical Society, 1961 i 

Gay in and others. Our Changing Social Order . Heath, 1953 
Haas and Whiting. Dynamics of International Relations. McGraw-Hill, 1956 
Hegarty, How to Build Job Enthusiasm. McGraw-Hill | 

Hepner. Psychology Applied to Life and Work. Prentice-Hall ‘‘ 

Johnson, Essentials of Psychology . McGraw-Hill, 1948 

McCarthy. Rights, of the American Worker . Amer.Tech. Soc. , 1952 \ 

Magruder, American Goyernment . Allyn & Bacon 
Morgan, Introduction to Psychology . McGraw-Hill, 1961 
Muller. Money and Banking. McGraw-Hill. 1951 

Musgraye. The Theory of Public Finance. McGraw-Hill. 1959 ! 

Ruch, Psychology & Life . Scott-Foresman^ 

Schneider, I ndustrial Sociology . McGraw-Hill, 1957 
Selekman, Labor Relations and Human Relations . McGraw-Hill, 1947 
Steiner. Goyernment’s Role in Economic Life. McGraw-Hill. 1953 
Uris and Shapin, Working with People . MacMillan, 1955 
Young, Understanding Your Labor Problems . McGraw-Hill, 1959 
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APPENDIX A 

Glossary of Some Terms Used in this Report 
Accounting machine 

A machine which does limited arithmetic, does not have decision- 
making ability, used primarily for tabulating and printing 

Add punch 

An adding machine with a punch for paper tape attached 
Calculating punch 

A machine which calculates and punches results of calculations on 
cards (sometimes called a calculator) 

Cal cu I a tor 

An ordinary manual or electric desk calculator 
Co l lator 

A machine for comparing, sequencing, or matching punched data cards 
Computer 

An electronic digital computer 
Disk pack 

A machine for storing information and making it readily available 
when needed 

Flexowri ter 

A typewriter which punches paper tape for use with a computer 
Hardware 

A computer and its related machines; a configuration of machinery 
Interpreter 

A machine which prints in English at the top of a punched data card 
the information punched in it 

Keypunch 

A machine to punch information into data cards by use of a keyboard 
Line printer 

A machine which prints computer output an entire line at a time 
Magnetic tape system 

A machine for storing Information, sequentially programming, preparing 
instructions for a computer 

Reproducer 

A machine which duplicates a deck of punched cards; also punches 
cards to match pencl l-marked cards 
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Glossary of Some Terms Used in this Report (continued) 



Software 

Programs, language processors, tape libraries and other devices to aid 
in operating computers 



Sorter 

A machine to sort punched data cards 



Unit record equipment 

That group of machines, other than a computer, which operate on punched 
cards; often called electro-mechanical machines 



Verifie r 

A machine for checking the accuracy of punched cards 



APPENDIX B 
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Technical Courses . May, 1962. 

3. State Superintendent of Public Instruction, Olympia, Washington. Mapp i nq 
Your Occupational Training in the State of Washington . An occupational 
training directory for counselors. 1963. 

4. State Board for Vocational Education, Olympia, Washington. Data Processing - 
Two-Year Curriculum . 1963. 

5. State Board for Vocational Education, Olympia, Washington. WashingtonLs 
Data Processing Training Story . October, 1963. 
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OPMA 



Questionnaire 



National Machine Accountants Association 



lOS ANOElfS CHArTEt 
0. O. lOI 1047. HOllYWOOD STATION 
HOllVWOOD as. CAIIEOINIA 



proceeding page blank not FIUiJED 



Enclosed is a 1962 NMAA Annual Data Processing Survey Form. 

For your convenience and ease of completion, the form has 
been kep^ brief, and a return pre-addressed envelope enclosed* 
It would be sincerely appreciated if you could find time to 
fill out this form. 

The survey is a basic part of the National Machine Accountants 
Association's (NMAA) Data Processing Educational Activities; 
soi^e of which are as follows: 

1 - Publication of the NMAA Data Processing Course Direc- 

tory every semester (94 pages of Data Processing 
Class Information for Spring, 1962. 

2 - Issuance of Local and National Certificates in Data 

Processing. 

3 - Sponsoring of Data Processing Seminars in the Local 

Colleges. 

4 - Organizing and staffing of Data Processing Courses in 

the Adult School, Colleges, and Universities. 

5 - Serving of members on State Business Data Processing 

Education Advisory Committees and Conferences. 

6 - Furnishing of speakers for Data Processing Educational 

Activities. 



Thank you. 



Kenneth B. Parsons 
Director of Education, NMAA 
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NMAA ANNUAL DATA PROCESSING SURVEY 



I) Company Name fr Location: 
(optional) 



Type Applications 




COMPUTER INFORMATION 



Projected For 



Name of Compute 


Present 


1963 


]9w 


wsr~ 










Configuration 










Number of P. ogrammers 










►••imber of Systems 
Personnel 










Number of Operators 










Name of Computer 










Configuration 










Number of Programmers 










Number of Systems 
Personnel 










Number of Operators 











2) Other Type of Data Processing Equipment 



I 

1 

1 








I 









3) Requi remen ts 
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Do you f 



Requi re ; 



For Operations 
Personnel 



For Programming 



For Systems 
Analysts 



An Aptitude Test 

A Col lege Degree (4 yrs) 



4) Would you consider hiring a person with a two-year Associate of Arts College 

Degree in Data Processing (includes two semesters of Principles of Data Processing, 
two semesters of Programming on two different computers, one semester of Punched 
Card Accounting, one semester of Tabulating Management Systems, two semesters of 
Electronic Data Processing Systems, and various courses in Mathematics, Accounting, 
Business, and English) and without experience?^ 

Would you require the passing of an aptitude te.t also? 

5) What Data Processing courses do you think should be offered in the Adult School, 

Colleges, and Universities? 
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APPENDIX D 

Major supplierers of digi tal ^stored programmed computers for business, scienti- 
fic, engineering, and process control are: 



1. 


Advanced Scientific Instruments 
Hi nneapol i s 

jr 


13. 


Hughes Aircraft Co. 
Fullerton, California 


2. 


Bunker-Ramo Corp. 

Canoga Park, California 


14. 


International Business 
Machines Corp., New York 


3. 


Burroughs Corp. , 
Detroit 


15. 


Monroe Calculating Machine 
Co., Orange, New Jersey 


4. 


Clary Corp. 

San Gabriel, California 


16. 


Minneapolis, Honeywell, 
Wellesley Hills, Mass. 


5. 


Computer Control Corp. 
Los Angeles 


17. 


National Cash Register Co. 
Dayton, Ohio 


6. 


Col 1 Ins Radio Corp. 
Dallas, Texas 


18. 


Packard Bel 1 Co. 

Los Angeles, California 


7. 


Control Data Corp. 
Mi nneapol is 


19. 


Phil CO Corp., Willow Grove 
Pa. 


8. 


Data Systems, Inc., 
Detroi t 


20. 


Radio Corp. of America 
Camden, New Jersey 


9. 


Digital Equipment Corp., 
Maynard, Mass. 


21. 


Scientific Data Systems, Inc. 
Santa Monica, California 


10. 


Electronic Associates, Inc. 
Long Branch, New Jersey 


• 

CM 

CM 


Sylvania Electronics Systems 
Div., Needham, Mass. 


11. 


General Electric Co, 
Phoenix, Arizona 


23. 


Teledyne, Inc. 
Hawthorne, California 


12. 


General Precision, Inc. 
Burbank, California 


24. 


Univac Div. of Sperry Rand 
Corp. , New York 



from Business Week, February 29, 1964 
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APPENDIX E 

Evaluative Criteria for a BDP Program 



Prepared by Mr. Lee Baldwin of the Bureau of Business Education, State Department 
of Education. 

Organization 

1. The BDP program is designed to train students for useful 
employment in jobs as highly skilled technicians. 

2. The program has a statement of objectives for the program. 

3. The aims and objectives of the program understood by 
administrators, counselors, faculty and students. 

4. An advisory committee of employers and employees assists in 
the continuous planning and development of the program. 

5. A planned recruitment program. Including brochures, is provided. 

6. Provision is made for student selection and placement within 
the program. 

7. There Is a good working relationship within the business depart- 
ment and coordination of the BDP program with other departments. 

8. The program provides for the retraining needs of persons who 
may be replaced by technological developments. 

Curriculum and Instruction 



1. The curriculum provides for a sequence of technical and related 
courses. 

2. instruction is directed toward specific job preparation as well 
as a broad career objective in data processing. 

3. A well-defined course of study is prepared and available. 

4. The curriculum provides opportunities for students to solve 
typical business problems with the use of data processing 
equipment. 

5. Instruction is based on an analysis of the types of work done 
by BDP technicians. 

6. Provision is made for supervised work experience in a data 
processing installation. 

. Specialized training needs in the community are made available 
through extension courses. 
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Physical Facilities 

1. There Is adequate student work space In the laboratory. 

2. Materials and supplies are available to meet enrollment needs. 

3. Provisions are made for use of various types of audio-visual 
aids. 

4. The laboratory equipment Is used primarily for problem solving 
as opposed to machine mastery. 

5- There Is a laboratory assistant or some means available so 
that the laboratory facilities are open a sufficient number 
of hours to meet student needs. 

6. Adequate and conveniently arranged storage space Is provided 
for materials and equipment not In frequent use. 

7» Library facilities are available In the laboratory for student 
use. 

8. Financial support Is given to the program as evidenced by 
equipment, facilities, and supplies. 

Instructional Staff 

1. Instructors have had adequate preparation In content of courses 
taught. 

2. Instructors have had work experience In the processing of data 
and/or accounting. 

3. Recent or continuing In-service training for new equipment 
and techniques has been taken by Instructional staff. 

4. An active Interest In professional advancement, Including 
participation In professional organizations, Is maintained 
by instructors. 

5. Within the Instructional load sufficient time Is provided 
for program development. 

6. The Instructional staff Is supplemented by laboratory assistants^ 
Instructional Materials 

1. A teacher's file of supplementary materials Is maintained. 

2. Appropriate Instructional aids are available and used. 

3* Wei 1 -selected and up-to-date reference books are readily 
accessible to instructors and students. 
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4. Samples of current data processing forms and records 
utilizing various systems are available. 

5* Technical pamphlets, handbooks, and manuals are organized 
for efficient student use. 

6. Self-study materials are available to use In connection with 
specific Instructional needs of students. 

Methods of Evaluation 



1. There are records showing progress of Individual students. 

2. A record of student placement Including job title and 
salary Is maintained. 

3* Follow-up studies of enrol lees are conducted to evaluate 
educational outcomes. 

4. Evaluation of the curriculum and Individual Instructional 
units Is made with an advisory committee. 

5. There Is a record of the reason for student drop-out or 
those who may discontinue In the program for one reason or 
another. 

6. The program Is evaluated periodically In terms of the stated 
object Ives. 



